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simple methods are available. The author appears 
afraid of making- undue demands on the know¬ 
ledge of his readers, and when a real difficulty 
occurs contents himself with a reference to a text¬ 
book. 

The treatment of the strength of thick cylinders 
and spheres may be cited as characteristic. The 
final formula is evolved as the result of five succes¬ 
sive approximations, and the whole investigation 
takes up twenty-four pages. Would it not be really j 
simpler, as well as much shorter, to give the well- 
known correct investigation at once? It is a little 
more difficult, but there are no precarious assump¬ 
tions, and by the time he had mastered it the 
engineering student would really' know something 
about stresses and strains. 

These criticisms must not be taken to reflect 
on the competence of the author, whose aims, as 
recorded in his prefaces, are excellent. But he 
does not seem to have a high opinion of the 
attainments of the class of students whom he 
addresses. 


OUR BOOKSHELF. 

The Problem of Pain in Nature. By C. F. 

Newall. Pp. 131+7 illustrations. (Paisley: 

Alexander Gardner, 1917.) Price 35. 6 d. net. 
This little book may be useful to those who are 
troubled in spirit by what they believe to be a 
fact: that animals in wild life suffer much pain. 
Mr. Newall explains in a simple way why he 
regards this shadow on Nature as, on the whole, 
of man’s imagining. For the humblest animals “no 
brain, no pain” seems good sense; and animals 
of the little-brain type, such as insects, the be¬ 
haviour of which is predominantly reflex and in¬ 
stinctive, often go on as if they w r ere callous to 
serious injuries. A dragon-fly which has lost its 
hindquarters is not thereby hindered from eating 
a good many flies, and finishing up with its own 
lost parts. 

We cannot, of course, be sure how much sensa¬ 
tion of pain there is among invertebrates, but 
Mr. Newall’s quiet consideration of the facts 
suggests that there is but little. When we pass 
to vertebrate animals the argument from analogy 
becomes more trustworthy, and Mr. Newall refers 
to the experiences of men who have been in the 
grip of wild beasts without feeling much, if any, 
pain or fear. 

In most cases in wild life the coup de gr&ce is 
instantaneous. It may be argued, indeed, that 
Nature is rich in efficiencies that lessen the chance 
of pain. Selous was strongly of opinion that 
Wallace erred in his low estimate of the evolu¬ 
tion of pain-sensations among animals, but he 
himself attached too much importance to cries 
and the like. Many a one might conclude from 
a baby’s cries that the mother was slowly tor¬ 
turing it. We think that there is good sense in 
Mr. Newall’s conclusion that men have greatly 
exaggerated the prevalence of pain in Nature, but 
we are afraid of some of the arguments, for they 
seem also to banish pleasure. In a short book 
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like this the reader should be spared “amydallin,” 
“etherial,” “Eperidae,” “Barlett,” and “Sir 
James Lister,” which we happened to notice. 

The Elements of Engineering Draining. By E. 

Rowarth. Pp. xii+131. (London: Methuen 

and Co., Ltd.) Price 2s. 6 d. net. 

The main purpose of this book is to give 
examples of, and instruction in, the art of draughts¬ 
manship, for the benefit of young students just 
entering on an elementary course of engineering. 
It is intended as a corrective to the unworkman¬ 
like finish and execution which are apt to accom¬ 
pany a too exclusive use of models and machine 
parts, with their dimensioned sketches, in the 
teaching of machine drawing. 

The general treatment of the subject is some¬ 
what meagre and crude, but the plates are 
executed in a style that would be approved 
by the professional draughtsman; the instructions 
annexed to each plate are full and precise, being 
helped by pictorial views; and the book seems 
to be specially suitable for dealing with large 
classes of junior students where it is not prac¬ 
ticable to give much individual attention. 

The text is divided into four sections relating 
to the manipulation of instruments, the method 
of projection, and the forms and proportions of 
the commoner machine fastenings, with examples 
of their use. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

British Optical Science. 

As a manufacturer, may 1 be allowed to reply to 
Sir Joseph Larmor’s letter in Nature of March 1 on 
the subject of British optical science, in which he 
makes certain statements that must create an entirely 
wrong and unfortunate impression of the circum¬ 
stances ? 

What is the reason for the comparative smallness 
of the British optical industry? If one considers the 
pre-war output of the important German firms, it 
will be seen that they are based upon their military 
departments of which the public of other countries 
knows very little. It only knows the German firms 
by their civilian productions. The German War Office 
in peace-time issued large orders for optical instru¬ 
ments and placed them with German firms, on the 
principle that the optical industry would be a vital 
one in time of war. Having such large orders to deal 
with, and having the certainty of continuity of work, 
the German firms- were enabled to develop special 
machinery and appliances and to develop their general 
organisation. 

As suppliers of the largest Continental Army, the 
German firms naturally obtained the bulk of the 
orders of other Armies, with a consequent increase of 
their facilities and experience. In such circumstances 
it was comparatively easy to establish and maintain 
a civilian world trade. 

Consider now the British conditions. The pre-war 
British orders were of negligible importance compared 
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with the Continental ones. Where single orders for 
thousands were received by Continental firms from all 
sources, British firms received orders for tens. Any¬ 
one who is familiar with industry knows how difficult 
it is to compete with large firms under such conditions. 

During the war, however, the British optical firms 
have received large and continuous orders, and as a 
result the increase of output has been very great. To 
have rushed a small industry in war-time and in so 
short a period up to its present size is a marvellous 
performance, probably unsurpassed in any other in¬ 
dustry demanding exceptional skill. 

But the important points to observe are that, so far 
as their knowledge vvas concerned, the principal British 
firms were competent to undertake the work, and that, 
having the orders, they were able to erect new pre¬ 
mises, install plant, provide special jigs and tools, 
train unskilled labour, find suitable materials, and 
in these extraordinary circumstances to produce 
instruments that satisfy the requirements of the 
Sendees. 

If in peace-time military orders of reasonable size 
had been placed in this country, the optical industry 
would have dealt with them as it has during the war. 
It is largely a question of orders of reasonable size 
and, above all, continuity of orders. 

Having pilloried the optical manufacturer, Sir Joseph 
Larmor proceeds to praise the British optica! writers. 
It is suggested that t.ieir works contain information 
that the manufacturers lack. 

In Germany and in Britain it is not the type of 
book cited by Sir Joseph Larmor that is used by the 
optical manufacturers. Not one of the books cited 
deals with the method of optical computation actually 
adopted in the German workshops, and, indeed, there 
are extremely few books in Germany that do divulge 
the whole system. The British books are, no doubt, 
well adapted to enable students to pass examinations 
on general optics. For example, one of the best of 
those cited has a large index, which includes the rain¬ 
bow and the principle of relativity—questions no doubt 
that will find a place of honour in examination papers 
—but which does not refer to so vital a question as 
coma, to which alone a whole book should be devoted. 

There is a great similarity in the present optical 
books. They all contain the same stereotyped material. 
Some deal with it ir a non-mathematical way, while 
others attack the propositions with heavy algebraic 
artillery. Generally the sign convention changes with¬ 
out warning from page to page, foi the simple reason 
that the matter is mostly copied from previous writers 
who used no standard system. 

. No doubt these bo >ks are the unfortunate result of 
circumstances. A book devoted to, say, coma would 
have a very limited market, whereas a book on optics, 
if made sufficiently general, can be made to appeal to 
students and school teachers and thus find a profitable 
market. 

In the early days of the optical industry in this 
country our pure mathematicians were also real crafts¬ 
men. They were not content with the evolution of 
general equations. To day “ the science of the best 
optical instrument makers is far ahead of the science 
of the text-books. 5 ’ That is the opinion of the late 
Prof. Silvanus P. Thompson, who also said: “But 
the teaching of the colleges and the university teachino- 
at Cambridge—well, what is it in optics? They call 
it optics, but it is really purelv mathematical gymnas¬ 
tics applied to the optical problems of a hundred years 
ago. I do not think there is really what one can truly 
call optical work going .in at Cambridge. . . . Optical 
teaching, I am sorry to say, is very largelv at its 
lowest conceivable ebb.” 

If our present-day mathematicians wish to help the 
industry (and their helo is desired), they must enter 
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the workshops first as learners, not teachers. They 
may find the work laborious and monotonous from the 
point of view of the ma hematician to whom a pretty 
solution is an object of importance, but once they have 
experienced the pleasure of testing a system that 
accords with their calculations, they will never again 
be satisfied with the publication of untried formulas. 

Jamf.s Weir French. 

Anniesland, Glasgow, March 28. 


Floating Earths. 

In reference to the inquiry of Dr. Walter Leaf in 
Nature of March 15 as to the interpretation of a 
passage of Strabo, the fact may possibly be of some 
interest that in the island of Mors, in Denmark, bricks 
are made from a local sandy clay which, after burn¬ 
ing, float in water. These bricks are used, I under¬ 
stand, both as a refractory material and for ordinary 
building purposes, their lightness and porosity giving 
them certain advantages for the latter purpose. Their 
mechanical strength is said to be considerable. The 
porosity is not obtained by the addition of combustible 
or volatile matter during moulding. 

If the expression rrirynwei'as-, used by Posidonius, 
be consistent with a process of burning the clay into 
bricks, and if clays of somewhat similar physical 
character to that of Mors, although of different geo¬ 
logical origin, occur in Asia Minor and Spain, an 
explanation of the passage might perhaps be found 
in this direction. Cecil H. Desch. 

Metallurgical Laboratory, 

University of Glasgow, 

March 24. 


Gravitation and Thermodynamics. 

If Dr. P. E. Shaw’s contention (Nature, March 
29) for a perpetual motion consequence of gravita¬ 
tional beat were justified, it would be an argument 
against the supposed effect on which such a con¬ 
clusion could be based; but it does not seem to me 
that the contention is justified. For the line joining' 
maximum to minimum temperature is vertical, and, 
unless the rate of heating differs from the rate of 
cooling, every’ horizontal chord will be an isothermal; 
so there is nothing to keep a vertical disc rotating. 

Oliver Lodge. 


The suggestion in Nature of March 1 that thermo¬ 
dynamics might throw light on the question of the 
temperature variation of gravitation has not been 
unkindly received. The criticisms have not been 
directed so much against this suggested application 
■of thermodynamics as against the expression deduced 
for the attraction between two bodies. 

It has been pointed out to me that dQ is not a 
perfect differential, and therefore it is not valid to 
equate 

d*Q = 3' 2 Q 

dr.d 0 d6. dr 

The correct expression for the attraction, assuming 
that the specific heat is independent of r, is 
F = m . 8 .f{r)+^r(r), 

where m is the mass of the body the temperature of 
which is 9 . This expression has none of the objections 
which the previous incorrect expression had, for at the 
absolute zero the temperature coefficient vanishes and 
ij-fr) is probably GMmr- 5 . 

The assumption that ds/dr=o is, of course, only a 
special, case, for s may depend on r or on the gravita¬ 
tional field in which the mass m is situated. Since 
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